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Scope of this thesis

Cancer is an (epi-)genetic disease, and 
vertebrates have been suffering from it for 
hundreds of millions of years. It can result 
from deregulated processes controlling cell 
proliferation, cell survival and differentiation, 
but also involves disruption of cell function 
and loss of proper spatial organization of cells. 
Furthermore, tumors alter the neighboring, non-
malignant tissue. In normal cells, these processes 
are tightly controlled during development and 
tissue homeostasis. If this control gets disrupted, 
for example by mutations in key regulatory genes, 
a tumor can arise. Research on cancer therefore 
not only reveals the molecular mechanisms 
underlying the disease, but gives also insight 
into organismal development and homeostasis 
(and vice versa). 

Hanahan and Weinberg published a landmark 
review in 2000, summarizing our understanding 
of the molecular and cellular mechanisms 
underlying cancer. They defined six hallmarks 
of cancer, representing essential alterations in 
cell physiology, which dictate malignant growth. 
These are: self-sufficiency in growth signals, 
insensitivity to growth-inhibitory signals, 
evasion of apoptosis, limitless replicative 
potential, sustained angiogenesis, and tissue 
invasion and metastasis. (Additional traits 
include changes in cell metabolism and the 
evasion of immune surveillance by tumor cells). 
According to this model, tumor cells have been 
enabled to gain the full set of these hallmarks 
through an acquired genomic instability, with 
Darwinian selection pressure favoring the 
expansion of those cell clones with a better 

“fitness” compared to their neighbors.

The last of the above-listed traits of cancer, tissue 
invasion and metastasis, is the least understood 
aspect so far, and the most problematic 
concerning cancer treatment. Metastasis is a 
very complex process that requires not only a 
plethora of capabilities, (newly) acquired from 

the tumor cells, but also extensive (and new) 
interactions of the tumor with the normal host 
tissue (summarized in chapter 1). In an attempt 
to identify novel metastasis-promoting genes, 
our laboratory had previously set up a functional 
genome-wide screen for suppressors of anoikis 
(detachment-induced apoptosis). The rationale 
behind this screen was that anoikis-suppressing 
genes would prolong the survival of tumor cells 
entering new environments during invasion, 
which eventually could facilitate metastasis. 
This approach led to the identification of the 
neurotrophic receptor TRKB/NTRK2 as a potent 
suppressor of anoikis and inducer of metastatic 
tumors (reviewed in chapter 2). 

As TRKB may have a dual function, that is, as 
a signaling kinase but also as a cell adhesion 
molecule, we assessed in chapter 3 which of 
these functions is required for its pro-oncogenic 
and metastatic effects. This study may help to 
better define the target structure or target 
function for a potential TRKB-based anticancer 
drug in the future. Further support for a role 
of TRKB as an oncogene came from large scale 
sequencing analyses in human malignancies. 
Two of these studies identified rare point 
mutations of TRKB in colon and lung carcinomas. 
However, the functional consequences 
of these mutations remained elusive. We 
have characterized their cancer-relevant 
functions, which are described in chapter 4. 
To further investigate the mechanism of how 
TRKB promotes metastasis, we searched for 
downstream effectors of TRKB that are critical 
for its anoikis-suppressive and prometastatic 
functions. Chapter 5 describes the role of 
two regulators of Epithelial-to-Mesenchymal 
Transition (EMT) for these functions of TRKB. 
Finally, chapter 6 summarizes all our findings 
and puts them into perspective of how they 
extend our molecular understanding of the role 
of TRKB in cancer and what this could mean for 
the treatment of cancer patients in the future.
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